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PREFACE

This report analyzes the accession behavior of enlistees who have
had prior military service either on active duty or in reserve service.
The analysis was conducted for the Assistant Secretary of Defense
(Reserve Affairs) by the Defense Manpower Research Center, part of
RAND's National Defense Research Institute, a federally funded
reseaech and development center sponsored by the Office of the Secre-
tary of Defense and the Joint Chiefs of Staff.

Most research on reserve manpower has focused on the accession
and attrition of individuals with no prior service. Yet, prior service
individuals constitute a little over one-half of enlisted accessions into
the Selected Reserve. Thus, understanding the accession and attrition
behavior of prior service reservists is extremely important in develop-
ing effective reserve manpower strategies to achieve end-strength goals.
Analyzing this behavior also has important implications for the optimal
mix of prior-nonprior service personnel. The mix will be influenced by
how long each reservist will stay in the reserve and how each responds
to incentives designed to raise accession and retention.

Fr two reasons, this report focuses on the accession behavior of
prior service reservists who served in the Active Army or in the Army
Reserve and Army National Guard. First, these reservists account for
the largest number of separations; in addition, over 60 percent of prior
enlisted accessions are to one of the two Selected Reserve Army com-
ponents. Second, these components have also traditionally had rela-
tively greater problems in meeting their end-strength requirements and
with shortages in different skills, areas, and units. A previous RAND
report, Economic Factors in Reserve Attrition: Prior Service Individuals
in the Army National Guard and Army Reserve, R-3686-1-RA, March
1989, presents a comprehensive analysis of the attrition behavior of
reservists in the Army Guard and Army Reserve. Interim findings
from both the accession and attrition analyses were reported in a
RAND briefing Note, Accession and Attrition of Prior Service Reserv-
ists, N-2946-RA, September 1989.

A primary objective of this report is to determine which policies
appear to increase accessions among prior service personnel, with spe-
cial emphasis on reserve pay and affiliation bonuses. As important as
the rate of accession is the question of timing of entry, another focus of
the analysis. A related question that has important implications for
both personnel readiness and training costs is that of skill match: Is
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the individual assigned at entry to a job he was previously trained to
do? The report investigates how skill match varies across different
occupations, the timing of entry, years of service, and area demand. In
conjunction with the earlier report on attrition, these results should be
useful to manpower policy planners responsible for reserve manning
and for the allocation of recruiting resources to improve recruiting and
retention.
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SUMMARY

Individuals with prior military experience constitute a little over
one-half of all enlisted accessions into all Selected Resen,e components
each year. Annual separations from the Active Army average about
140,000, of whom approximately half are eligible to enlist in the
reserves. In addition, the Army Reserve and Army National Guard
lose annually, on average, 45,000-65,000 prior service reservists. From
this pool, the Army Reserve and Army National Guard enlist approxi-
mately 80,000 prior service individuals annually. Little is known, how-
ever, about who enters the reserve, the timing of their entry into the
reserve and the factors influencing their accession decisions. Under-
standing the accession behavior of prior service individuals becomes
important in light of plans to rely increasingly on reserv6 units for
increasingly complex missions.

A primary objective of this research is to determine which policies
increase accessions among prior service personnel, with particular
emphasis on the compensation package. A second objective is to exam-
ine the timing of entry. The shorter the break in military service, the
less we expect relevant skills to have degraded. Such information is
critical in prcjecting the training requirements for prior service person-
nel. A related issue-one that has important implications for person-
nel readiness and training costs-is the match between an individual's
occupational specialty at separation and the one to which he is
assigned at entry. If a large number of prior service individuals need to
be retrained upon entry because of a skill mismatch, then the reduction
in training costs and the enhanced level of readineis, often thought to
be concomitants of hiring prior service personnel, may not actually be
realized. We address these three issues in the report.

The data for the study were obtained from the Defense Manpower
Data Center and consist of cohorts of individuals with prior service
who separated from the Active Army or the two Selected Reserve Army
components during FY79-FY84. These are followed in time through
FY85 to see if and when they enter one of the Selected Reserve com-
ponents. For each individual, the records provide the date of separa-
tion, the reason for separation, demographic characteristics, and
ser-ice-related variables (such as years of service, paygrade, Armed
Forces Qualifying Test scores and military occupational specialty). For
individuals who enlisted in the reserve, we have data from the gain
record, including the date cf accession and the occupational specialty
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to which the individual is assigned at entry. These data were further
supplemented with data characterizing the civilian economic opportuni-
ties facing the individual-the unemployment rate and the civilian
wage rate in the individual's home state.

ANALYSIS OF ACCESSION BEHAVIOR

For the accession analysis, we selected 10,455 Active Army losses, a
1 in 40 sample of eligible losses from each of the study years and
13,099 losses from the Army Reserve and Army National Guard, a 1 in
50 sample of losses.

We use two survival analysis techniques to study accession behavior
and the timing of entry into the reserves. The first is a descriptive
technique that allows us to look at the distribution of accession times
and also hcw variations in a given characteristic affect the timing of
separation. 'This reveals the gross effect of that characteristic and
everything else that varies with it. To estimate the net effect of a
characteristic controlling for other factors, we fit a multivariate model.

We find that over a third of all losses from the Active Army eventu-
ally join the reserves. Almost two-thirds of all those who eventually
enlist in the reserves do so within the first year of separation from the
active force. Because of this, the average break in military service
tends to be quite short, only about seven months.

Among losses from reserve service, we find that accession is lower
than among individuals leaving the Active Army. Indeed, only about
13 percent of those lost from reserve service during FY79-FY84 had
rejoined the reserves over this six-year period. It is important to note,
however, that unlike the Active Army, accession among prior service
reservists does not tail off but continues to increase over time, so that
with a longer time horizon, we might find a higher cumulative rate
among reserve losses. This pattern, though, means that the average
break in service is longer for prior reservists than for prior active duty
personnel-14 months compared to seven months.

We fit a multivariate model to estimate the net effect of economic
factors and demographic characteristics on accession. The explanatory
variables include measures reflecting the return from reserve service
relative to that from a civilian secondary job and demographic charac-
teristics of the individual at accession.

Increases in military pay significantly increase accession among both
prior active duty personnel and those with prior reserve service. This
effect is higher in the first six months after separation than in later
periods. For example, a 10 percent increase in pay raises accession
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rates by about 16 percent at each point in time during the first six
months but only 5.1 percent thereafter among the Active Army losses.
For reserve losses, the comparable numbers are 9.6 percent and 3.2 per-
cent. The cumulative effect in the first years after leaving active duty
is an 11.7 percent increase in accession resulting from a 10 percent
increase in drill pay-an increase of almost 29 accessions per 1,000
separations. Among reserve losses, the cumulative effect is small-an
increase of only a little more than three individuals per 1,000 reserve
separations.

The affiliation bonus is associated with a large increase in the likeli-
hood of joining the reserves, particularly in the first quarter after
separation. We estimate the cumulative effect of the bonus in the first
year to be an increase in accessions among eligible individuals of about
30 percent-an increase of 74 accessions per 1,000 eligible separations.

Both civilian pay and unemployment are significant and work in the
expected direction during the early months after separation. Higher
wage rates appear to lead to lower accession, whereas higher unemploy-
ment leads to higher accession rates. However, after the first six
months, both these variables have the opposite effects. One reason
may be that after the initial transition period, a stable, good economy
might favor reserve participation: Employers may be more willing to
accommodate reserve duties because it is more difficult to obtain labor;
employees may find stable jobs that allow them to consider a part-time
reserve job. These effects are small and not significant for losses
among the reserves.

Individual characteristics are strongly related to accession. Among
the active losses, older and more experienced individuals have consider-
ably lower accession rates than do the younger, less experienced group.
Individuals with lower educational attainment are more likely to enter
the reserves, as are those with a lower aptitude score. Younger, less
experienced, and less educated individuals may have an easier job find-
ing openings in the reserve if they are at lower paygrades or in low-
skill jobs. Alternatively, the differences may reflect differences in
taste, propensities to use educational benefits for further education,
need for extra income, or differences in civilian opportunities. Among
reserve losses, we find that older, more experienced individuals are
more likely to return to service. Greater vesting in the military retire-
ment system and perhaps a greater taste for the military may help
explain this trend. Individuals with less than a high school diploma
have a significantly lower probability of reentering the reserve; we
believe this may be related to their eligibility to reenter or to promo-
tion possibilities.
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Significant differences exist among individuals with different mili-
tary skill training in the likelihood of their joining the reserves, and
these differences appear to be related to demand constraints.

One interesting finding is that, controlling for all other factors,
accession rates appear to have been increasing over time for both the
active loss and the prior reserve service loss cohorts. We can attribute
this partly to aggressive counseling and to the active and reserve com-
ponents' recruiting initiatives that were triggered by the increase in
reserve forces over this time period. In addition, financial incentives
that we have not accounted for may have helped increase accession
rates. For example, the educational benefits were substantially
expanded in FY84.

ANALYSIS OF SKILL MATCH AT ACCESSION

The reasons for a skill mismatch have to do with individual
choice-the individual's wish to be trained in a job that either has
greater promotion possibilities or can more easily be transferred to the
civilian sector-or demand constraints-the lack of an opening at the
individual's level and specialty in a local unit.

We analyzed skill match for a 1 in 10 sample of individuals leaving
the Active Army who joined the Army Reserve and Army National
Guard (14,176 losses) and a 1 in 5 sample of individuals leaving one of
the Selected Army Reserve components who returned to reserve service
in one of the Army components (9,795 losses). These data were sup-
plemented with information that allowed us to characterize the demand
side of the picture.

We measured skill match by comparing the primary occupational
specialty (PMOS) with the duty occupational skill (DMOS) at entry.
We initially defined a five-category measure based on the degree of
match. We find, however, that there is a bimodal distribution: Most
individuals are assigned to a DMOS that perfectly matches the PMOS
or they are not matched even in the general occupational area. Among
accessions from the Active Army, about two-fifths are assigned to skills
for which they were trained; the same is true for about 45 percent of
prior reserve accessions. Overall, then, about 40 percent of individuals
are assigned to reserve jobs for which they have not been trained at all;
this poses a significant retraining burden.

The likelihood of a skill match does vary according to the skill the
individual holds, with individuals trained in high-skill noncombat jobs
being the least likely to be matched at entry. This may reflect demand
constraints.
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We fit a multivariate model to investigate which factors might be
associatAd with the likelihood of a skill match. Among those with prior
active service, the likelihood of a skill match is lower for more experi-
enced personnel, perhaps because of demand constraints or a desire for
promotion. Significant differences exist in match rates by occupational
grouping. Prior active duty personnel entering the Army Reserve are
significantly more likely to be assigned to their trained skill than those
entering the Guard. Other studies have also observed this. Two heart-
ening facts are that skill matches are more likely for individuals with
shorter breaks in service, and use of prior training appears generally to
have improved over time. We also find that demand constraints as
measured by the proportion of reserve slots in the individual's home
county and occupational a'ea are important in determining the likeli-
hood of a match although the effect is rather small.

These new results on accession of prior service individuals, along
with our earlier results concerning attrition among prior service reserv-
ists (Marquis and Kirby, 1989), can inform manpower policy in a
number of ways. The results on timing of entry and the need for
retraining can help policymakers assess the tradeoff between recruiting
prior service compared with nonprior service personnel, and between
recruiting an individual leaving active service compared with one with
prior reserve service. Our estimates also suggest that affiliation
bonuses are an effective mechanism for increasing the enlistment rate
among the junior force personnel leaving active service and for decreas-
ing attrition, and that targeting recruiting toward certain demographic
groups (e.g., those with a high school diploma or those age 31 through
35) may have more effect on accession and overall retention than
changes in the basic military pay structure.
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I. INTRODUCTION

BACKGROUND

Despite dramatic growth in the size of the reserve forces in the
1980s (Marquis and Kirby, 1989), the components report shortages of
junior enlisted personnel, shortages of senior personnel in some geo-
graphical aeeas and skills, and shortages for larger units. Furthermore,
personnel shortages may become exacerbated in future years because
the pool of eligible individuals from which the reserves may recruit is
expected to shrink. These shortages are critical in view of Department
of Defense (DoD) plans to maintain as small an active peacetime force
as consistent with overall defense strategies, and to rely increasingly on
reserve component units (Department of Defense, 1987). If the
planned increase in reserve manpower is to be realized, therefore, poli-
cymakers must find ways to either increase the rate of accession from
the eligible pool or to increase retention of reservists.

Reflecting the growing importance of reserve forces in achieving
national security objectives, the Sixth Quadrennial Review of Military
Compensation was directed by Congress to review reserve compensa-
tion and propose reforms that would address the shortage problems.
To support the review, RAND has studied reserve personnel problems
that may be remedied, at least in part, by changes in compensation
(Grissmer, Buddin, and Kirby, 1989). Whether proposed reforms in
compensation will ultimately affect manpower levels depends on how
heavily economic factors weigh in individuals' decisions about reserve
service. One objective of this research is to add to knowledge about
individuals' response to economic factors.

Reserve recruits are classified as nonprior service recruits-those
without prior military training and experience-or as prio' service
recruits-individuals who have previously served in the active or
reserve forces. Most previous research on recruiting and retention in
the reserves has studied the accession and attrition of nonprior service
personnel. However, as Fig. 1.1 shows, prior service persornel consti-
tute over one-half of reserve enlistments.

For the Army Reserve the proportion of accessions who have prior
military service has been increasing. For example, in FY80, prior ser-
vice reoervists constituted about 56 percent of total enlisted accessions
into the Army Reserve; by FY86, this proportion had grown to 62 per-
cent. This report presents results from a study of the accession

rA



100

~go
n-29,397

80 n10965 .3 n147 97160 n-54,293 n-8,938
,60n14

50 n-N3,491I fn-5 836"30
j20

10

0 I

Army Army Naval Air Air Marine Total
Reservo National Reserve Force National Corps DoD

Guard Reservo Reserve Reserve Reserves

Reserve component

Fig. 1.1.-Prior service accessions constitute over
half of reserve enlistments

decisions of these prior service individuals, who constitute such an
important source of reserve manpower.' In our research we have
focused on individuals whose prior service was in the Active Army or
in one of the two Army reserve components.

RESEARCH ISSUES

A primary objective of this research is to determine which policies
appear to increase accessions among prior service personnel. One pol-
icy tool available to planners is the compensation package and ques-
tions we seek to address include:

* How does an increase in reserve pay affect accession rates?
* How do affiliation bonuses affect accession?

'ln an earlier study (Marquis and Kirby, 1989), we ezamined the attrition decisions of
prior kirvice individuals who do join the reserves,



We also investigate how individuals' personal characteristics affect
accession rates. This information can potentially be useful in targeting
recruiting resources. Furthermore, understanding the relative impor-
tance of demographic and economic factors in the accession decision
will enable planners to assess the effectiveness of different recruiting
policies.

As important as the rate of accession is the question of timing of
entry. The shorter 'he break in military service, the less we expect
that relevant skills will have degraded. Such information is also criti-
cal in projecting the training requirements for prior service personnel.
Therefore, our analytic approach uses methods to study the time
between separation from previous military service and return to mili-
tary service.

Among prior service individuals who do join the reserve, we investi-
gate whether the reserve job to which the individual is assigned uses
the military skill for which the individual was previously trained. This
match has important implications for personnel readiness and for
training costs. A major reason for preferring prior service recruits to
nonprior service enlistees is the oft-mentioned expected reduction in
training costs. This may not actually be realized or may be realized
only to a small degree if such individuals are assigned to occupational
specialties at entry that do not match the specialties in which they
were previously trained.

PLAN OF THE REPORT

Sections II and III present the results of our analyses of accession
behavior, including the research framework, the available data, and our
analysis methods. Section IV describes accession rates and the break
in military service as a function of selected characteristics. Results
from a multivariate anatysis of accession are given in Sec. V. Sections
VI-VIII present the research framework, the available data, and the
results of an analysis of the match between occupational specialty at
loss and at reserve accession. We conclude with some observations on
the policy implications of our results.



U. RESEARCH FRAMEWORK AND
HYPOTHESES

Reserve service constitutes a part-time or secondary job for most
reservists. Consequently the decision to enlist in the reserves
represents a p-: .ference for reserve service over part-time civilian jobs
or leisure acti.vity. Some factors that we expect to influence the
individual's evaluation of reserve service relative to civilian alternatives
are:1

* The relative economic rewards from military and civilian life.
e Major external circumstances of the individual's life particularly

those that might conflict with the work schedule of the reserve
job, such as family demands, less stability in the primary civil-
ian job, etc.

This framework leads to a number of testable hypotheses. First, we
hypothesize that, other i hings equal, an increase in military pay will
raise the expected return from military service relative to civilian alter-
natives thus increasing an individual's likelihood of joining the
reserves, Indeed, several studies have demonstrated that reserve
accessions increase as military pay rates rise; this is found among indi-
viduals with or without prior military service (Shiells, 1986; Rostker,
1974).

Second, the military may offer special bonuses to attract personnel
with specific skills or in geographic areas in which the reserves experi-
ence shortages. We expect that such bonuses will increase accessions.
Affiliation bonuses to attract those leaving active duty to reserve ser-
vice were authorized in FY81, within the peiod covered by our study.
These bonuses hava been found to increase accessions among Navy
veterans (Asch, 1986); we will test the effect of affiliation bonuses on
accessions among Army veterans.

Third, we expect that the higher the anticipated future benefit from
the military retirement system, the greater the likelihood of Accession.
We do not have a direct measure of anticipated future benefits. How-
ever, we expect that those with more years of military service and older
individuals are likely to perceive a greater retilrn than tho2! with fewer
years of service. The more years of previous service, the closer the

1Grissmer and Kirby (1984, 1985, 1988) develop this framework in detail, drawing on
the recent literature on labor market theory.
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reservist is to being vested in the retirement system. Older individuals
are closer to retirement and cieser to reaping the benefits; thus the
present value of retirement benefits is higher for older individuals than
for younger ones.

Fourth, we expect that an increase in civilian wages will reduce the
rate of accessions, by lowering the relative attractiveness of reserve ser-
vice.

Fifth, changes in the unemployment rate reflect changes in civilian
opportunitieF, which we expect will affect accession. As unemployment
increases, the more difficult it will be to find an alternative in the civil-
ian sector and the more likely that an individual xill choose reserve
service.

Finally, individuals' characteristics related to job, family, or geo-
graphic stability are also likely to affect the likelihood of accession.
The inflexible work schedule of the reserve job, typically rf luiring one
weekend per month and two weeks during the summer, makes the
reservist unusually vulnerable to schedule conflicts between reserve
obligations and the demands of family and civilian employeks. Older
individuals have more stability in terms of job and family responsibili-
ties than their younger counterparts, and we expect this to make
reserve service easier for them. Reservists with higher education tend
to have more job stability, which we expect also to favor reserve ser-
vice.



III. DATA AND METHODS OF ANALYSIS

DATA

The data for our analysis are a longitudinal history of reserve acces-
sion and reserve service for individuals who separated from Active
Army service, from the Army Reserve, or from the Army National
Guard during FY79 through FY84. The history file was developed by
the Defense Manpower Data Center from separation records for the
active and reserve forces. For each individual leaving service, the loss
records provide: the date of separation; the reason for separation
(separation program designator); military service data at loss including
military occupation, years of service, paygrade, and Armed Forces
Qualifying Test (AFQT) score; and demographic characteristics at the
time of loss including age, home state, education, race, and sex.

Not all those lost from the active force are eligible to enter the
reserves. To determine eligibility, we grouped the interservice separa-
tion codes into five categories. The categories and the percentage of
Active Army separations designated as such are: (1) released from
active duty, 50 percent; (2) performance below standards, 32 percent;
(3) retirement, 6 percent; (4) medically ineligible, 7 percent; and (5)
other ineligible, 5 percent. We defined the eligible pool of individuals
with prior active service to include only those with a separation desig-
nator falling in category 1. Although this definition excludes some who
might be eligible to enlist in the reserves or who might become eligible
at a subsequent date, a later check of those who did enlist revealed that
approximately 95 percent were drawn from the pool we define as eligi-
ble. Our analysis in this report is limited to active separations whom
we classify in our eligible pool.

Data dictated that we adopt a different approach for individuals
leaving reserve service. Separation codes were not present for losses
from the National Guard and separation codes (including a designation
of eligible) were available for fewer than 30 percent of losses from the
Army Reserve. Consequently, we did not use the separation designator
to define an eligible group among reserve separations. Our analysis
includes all reserve losses except retirees, whom we define to be indi-
viduals with 30 or more years of service at loss. Had we excluded the
Army Reserve losses with a separation code that indicated ineligibility,
our accession rate among separations from the Army Reserve would
increase by less than two percentage points. With the data at hand we
cannot know whether all reserve losses absent a separation designator

i6
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are eligible. If they are not, our results on accession rates still describe
returns to service among all individuals leaving reserve service but are
not directly comparable with the accession rates that we estimate for
the eligible pool of active separations.

Among individuals with a separation record from the Army Reserve
or Army National Guard, we exclude from our study any individual
who rejoined a reserve unit in the same month as his separation
month; we do not consider these individuals to be losses to the
reserves. We believed that such individuals most likely changed
reserve units or reserve components because of a geographic move or
for other reasons of convenience. Indeed, over three-quarters of these
individuals either changed reserve components or had a different home
state at accession than at separation. From the perspective of the mili-
tary, such a change is not a loss, although it may be from the perspec-
tive of the specific unit or component. We exclude about 4 percent of
all separations for this reason. If we include these individuals among
the separations, our estimate of accession rates is obviously higher,
since these are individuals known to "return" to service. Although we
exclude these individuals from the population of losses for our primary
analysis, we indicate how our results would change if we included them.

The loss records were matched, by Social Security number, to all
reserve component gain files for the period FY79 through FY85. If a
match was found, data from the gain record were appended to the loss
record. The gain record provides the date of accession, allowing us to
determine the elapsed time between separation and joining or rejoining
the reserves. The gain record also indicates the occupational specialty
to which the individual is assigned at entry; we use this information to
compare the military occupation at separation and accession.

A key question in our research is the effect of the relative economic
rewards from military and civilian life on the decision of individuals
with prior military service to join the reserve. We use information
about the individual's paygrade and years of military experience at the
time of separation to compute the reserve pay that the individual
would earn at the time of separation and at each anniversary date
before accession or until the end of the study period. The computation
uses the reserve pay schedules for drill pay for a single drill; the pay
rates for each fiscal year are deflated to January 1979 dollars.

We have supplemented these data with information characterizing
the civilian economic opportunities facing the individual-the
unemployment rate and civilian wage rate in the individual's home
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state.' We obtained the unemployment rate in the home state for the
quarter in which the individual separated from active or reserve service
and for all subsequent quarters representing the anniversary of separa-
tion until accession or until the end of the study period. The data
come from the Bureau of Labor Statistics monthly unemployment
series; this series is based on data from the Current Population Sur-
veys. The hourly wage rate is based on hourly average earnings
(excluding overtime) for production workers in manufacturing indus-
tries. These data are collected by the Bureau of Labor Statistics from
a monthly survey of a sample of manufacturing establishments. Our
quarterly wage measure is a simple average of the estimates for each
month of the quarter and, as with the military pay measure, civilian
pay is measured in January 1979 dollars.

SAMPLE
We selected a 1 in 40 sample of eligible Active Army losses from

each of the study years and a 1 in 50 sample of eligible losses from the
Army Reserve and from the Army National Guard. To ensure that our
sample mirrorea the composition of all losses, we selected the sample
by stratifying losses in each year on the basis of years of prior military
service, age at separation, race, sex, education, and military occupation
at separation; we then selected a proportional sample from each stra-
tum. Our procedure was to order the observations on the basis of the
values of these characteristics, to group the ordered observations into
clusters of 40 in the Active loss file or clusters of 50 in the two reserve
loss files, and to select the nth observation from each group, where n
was a randomly selected number. Our analysis sample consists of
10,455 Active Army losses, 5,368 Army Reserve losses, and 7,731 Army
National Guard losses.

The demographic composition of the analysis samples is shown in
Table 3.1. As we would expect, individuals entering the eligible pool of
prior service individuals from the active force are younger than those
separating from the reserves. Those leaving active service also have
fewer years of prior service than those leaving the reserves, partly as a
c insequence of the younger age in the former group. Individuals leav-
ing active duty service are more likely to have completed high school
than those leaving reserve service, but the former group are less likely

'The home state was obtained from the loss record. This information is not updated
for individuals who move during the study period, and may not accurately reflect the
geographic destination of individuals who are just entering civilian life or who are
separating from the reserve unit as the result of a move.



to have schooling beyond high school than the latter group. This too is
partly related to the younger age of those leaving active service, and
some from this group will continue with their education after leaving
the military.

Differences among those entering the eligible pool of prior service
individuals from the two reserve components reflect differences in the
composition of the components (Marquis and Kirby, 1989). Individuals
leaving the Army National Guard tend to be older and have more prior
years of service than those leaving the Army Reserve. The former are
also less likely to be female or black as compared with those leaving
the Army Reserve. Differences in the distribution of losses by occupa-
tion reflect differences in the primary missions of the two components.
Those leaving the Guard are more likely to have served in infantry or
electrical and mechanical equipment repair specialties, whereas those
leaving the Army Reserve are more likely to have served in administra-
tive or support functions.

Changes in the makeup of the losses over time mirrored changes
occurring in the composition of the military. The most notable trend
(not shown in the follcwing tables) is an increase in the age and years
of service at the time of loss among those leaving active service and the
two reserve components. This accords with the trend for longer mili-
tary service.

METHODS OF ANALYSIS

A distinguishing feature of our data, and most time-to-event data, is
that the event, in our case accession, may not have occurred at the
time of analysis. We do not observe accession for individuals who have
not returned to military service at the end of FY85, although some of
them may later return. These data are "right-censored"; we kno-, only
the amount of time that elapsed between the time the individual left
military service and the end of FY85 and that the individual had not
returned to military service by then. Special techniques have been
developed to handle censored data and we use two of these techniques
in our study.

Three related functions are used in survival analysis to describe the
distribution of time until the event of interest (i.e., accession) occurs:
(1) the survival function, F(t), is the probability that the event under
study has not occurred at time t. In our analysis, F(t) is the probabil-
ity that the individual has not returned to military service at time t,
where t is the number of months that have elapsed since the individual
left prcvious service. This can also be viewed as the proportion of a
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Table 3.1
DEMOGRAPHIC COMPOSITION OF LOSSES FROM THE ARMY:

ACTIVE FORCE AND RESERVE COMPONENTS, FY79-FY84
(In percent)

Reserve Losses
Active
Army Army National

Variable Losses Reserve Guard

AFQT scorea
Category I 4.5 6.9 5.3
Category II 25.6 25.9 26.9
Category III 58.3 55.4 58.6
Category IV 11.7 11.8 9.2

Education
Less than high school 15.1 27.5 33.3
High school diploma 76.6 57.8 55.6
Some colege or more 8.4 14.7 11.2

Occupation
Infantry 27.2 18.8 32.6
Electronic equipment repair 4.7 2.3 2.2
Communications/intelligence 11.3 5.8 6.9
Health care specialists 6.4 10.8 4.4
Other technical specialists 2.3 2.1 1.6
Functional support/administration 13.2 23.4 12.5
Electrical/mechanical equip. repeir 17.7 14.0 17.4
Craftsmen 2.9 5.4 3.9
Service and supply handlers 14.3 15.4 13.7
Not occupationally qualifiedc - 2.0 4.8

Years of service
Less than 4 51.3 32.8 34.1
4 23.6 8.1 7.3

6 9.3 23.9 16.6
7-9 11.8 19.2 24.1
10 or more 4.0 16,0 17.9

Age
Less than 22 30.4 25.3 23.7
22-23 31.4 14.9 13.6
24-25 16.1 15.8 13.1
26-30 16.8 20.8 21.8
31 or older 5.3 23.2 27.8

Race
Black 26.8 26.6 19.8
Not black 73.2 73.4 80.2

Sex
Female 8.3 16.2 6.6
Male 91.7 83.8 93.5

Sample sized 10,455 5,368 7,731
aCategory I is a score of 93 or better, Category ii, a score uf 65-92,

Catory III, a score of 31 -64, and Category IV, a score of 30 or less.DoD occupation codes-I digit.

cAlso includes those in undesignated occupations, students, and
patients.

1 in 50 sample of reserve losses; 1 in 40 sample of Active losses.



cohort with a break in military service of t months. Our estimate of
the cumulative accession rate, or the proportion of a loss cohort who
will return to military service within t months, is 1 - F(t). (2) The
probability density function is given by f(t) - -dF(t)/dt. It gives the
instantaneous rate of accession at time t for all individuals in the eligi-
ble pool of prior service individuals. (3) The hazard function, h(t) =
f(t)/F(t), i the instantaneous rate of accession at time t for those whk
have not returned by time t-those who have not returned by time t
represent the eligible pool of prior service reservists with a break in
service of t months. We will refer to h(t) as the accession rate.

We use two survival analysis techniques to study when accession
occurs. The first, called the Kaplan-Meier estimator, is a descriptive
technique that allows us to look at the distribution of accession times.
The Kaplan-Meier estimator, often referred to as a life-table estimator,
is a nonparametric estimator that makes no assumptions about the dis-
tribution of the survival function but corrects for sample losses result-
ing from censored observations before time t.2 If we let n(j) be the
number of prior service reservists who have not returned to military
service after j months, and d(j) be the number who join a reserve unit
in the period, then the accession rate at time j, h(j) is given by h(j) =
d(j)/n(j). The survival function can be estimated as:

F(t) - fl(i-h(j)),

where the product runs from the initial period to t - 1 (Kalbfleisch
and Prentice, 1980; Cox and Oakes, 1984). We also use the Kaplan-
Meier estimator to see how the timing of accession varies across reser-
vists who have different demographic characteristics.

The Kaplan-Meier estimators for different subgroups allow us to see
how variations in one characteristic affect the timing of accession.
This reveals the gross effect of that characteristic and everything else
that varies with it. For example, because years of prior experience
increase with the age of the reservist, Kaplan-Meier estimators for
individuals of differing age also include any effect of years of previous
military service on the accession decision. To estimate the net effect
of a characteristic, controlling for other characteristics, we fit a Cox
proportional hazards model (Cox, 1972). This model assumes that the
accession rate function for an individual with characteristics given by x
is:

2Those included in censored observations-those who do not enter the reserves during
the period over which we observe-are counted in the eligible pool (the denominator) in
estimating the hazard during the period of time they are observed (e.g., t months), but
the measure t is not treated as the length of time to the event (i.e., the censored observa-
tion does not enter the numerator of the hazard).
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h(t;x) - g(x)ho(t),

where ho(t) is an unerlying accession rate function and g(x) is a func-
tion of the characteristics.

In the Cox proportional hazards model, no assumptions are made
about the underlying model for the accession rate, ho(t); it is com-
pletely arbitrary and unspecified. We adopt the Cox model precisely
because it is less stringent in its assumptions than some of the alterna-
tive hazards specifications. In the multivariate analysis, we are more
interested in how differences in characteristics shift the hazard func-
tion, and less interested in describing the shape of the function. In the
Cox model, one assumes that the effect of an increase in a given
characteristic, say x, is to multiply the accession rate by a constant
factor g(x), so that the accession rates for groups of individuals with
different levels of x are proportional. Since the accession rate must be
greater than zero, a common form for g(x) is g(x) - exp(bx), where b
denotes the regression coefficients to be estimated. Here, the multipli-
cative effect on the accession rate of an increase in x is given by
exp (b).3 A concrete example may help to illustrate this point. Assume
we have a reference individual whom we will characterize by x = 0; the
accession rate function for the reference individual is then the
(unspecified) ho(t). A second individual is similar to the reference
individual in all respects, except that the second individual differs in
one characteristic; for example, he is eligible to receive an affiliation
bonus if he joins the reserves (xl - 1). For the second individual, we
have

h(t;xl = 1, x2 .... Xn = 0) = exp(bl)ho(t),

or,

h(t;xl = 1, x2 .... xn =- 0)/h0(t) - exp(bl).

3Then, for each individual j in the eligible pool at time t, the probability that an indi-
vidual joins at time t, given that one individual in the pool joins at time t, is
exp (bxi/Eisp(exp(bxj )),x 2 . . . x,, where P is the set of individuals in the eligible
pool at time t. The baseline hazard (ho) cancels because of the multiplicative assump-
tion. Let tI,.. .,tk be the k distinct times and ni be the number who join at time ti,
then the log likelihood is

kL - 2; (b ;x - ni In Z exp(bx,)).
i-i je, J

Again, those included in censored observations enter the eligible pool but do not contri-
bute to the numerator of the likelihood. See Cox and Oakes (1984) for a full develop-
ment.
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Thus, for example, if we estimate exp(bl) - 1.10, this indicates that at
any point in time the probability of accession among individuals who
are eligible for an affiliation bonus is 10 percent higher than among
those not eligible for the bonus.



IV. PATTERNS OF ACCESSION

ACCESSION AMONG PRIOR ACTIVE DUTY PERSONNEL

The Kaplan-Meier estimator of the reserve a':cession function for
individuals who leave Active Army service is depicted in Fig. 4.1. The
horizontal axis shows the length of time in months since leaving
military service. The vertical axis measures the cumulative proportion
of eligible individuals leaving active duty who enter the reserves within
that period of time. We find that over a third of all losses from the
Active Army eventually join the reserves. However, as the graph
makes clear, almost two-thirds of all those who eventually enlist in the
reserves do so within the first year of separation from the active
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Fig. 4.1.-Cumulative reserve accession rate for
prior Active Army personnel
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force.' Because most accessions occur soon after leaving active duty,
the break in military service is quite short. For individuals who join
sometime within six years after leaving service, the average break is
only seven months.2

The tendency for those who do return to do so immediately after
leaving active duty is clearly seen in Fig. 4.2. The accession rate (the
instantaneous probability of joining among those who have not yet
done so) is highest in the early months after leaving the military and
declines thereafter. 3

We hypothesized that, for three major reasons, individuals with
more years of service would be more likely to enlist in the reserves
than those with fewer years. First, those with longer service are at
higher pay grades and so are better compensated. Second, they have a
greater investment in the military rel.' Zement system. Third, individu-
als with more service experience are likely to be those with a higher
taste for the military.

However, as Fig. 4.3 shows, individuals with six or fewer years of
service appear to be more likely to join the reserves than those with
more than six years of service.4 There are several possible explana-
tions for this finding. One, those with greater years of experience may
face demand constraints. There are limited opportunities at the high
pay grades and the reserves may prefer to promote from within.
Hence, those leaving active service at the high grades may have diffi-
culty finding an opening even if they wish to join a reserve unit. A
second explanation revolves around the fact that affiliation bonuses
were offered during part of the study period to those who joined a
reserve unit immediately upon separation from active duty. The
bonus, however, was available only to those with a remaining military
service obligation-only to those who had served on dctive duty for a
shorter period of time and consequently still had time to serve. The
bonus, therefore, might account for the greater propensity to join the
reserves among individuals with six or fewer years of active duty

1The 95 percent confidence bands for some typical point estimates shown in Fig. 4.1
are: at six months, 0.159 ± 0.007; at 18 months, 0.265 ± 0.008; at 30 months, 0.312 t
0.009.

2This is measured as the area under the curve shown in Fig. 4.1.
3The 95 percent confidence bands for some typical point estimates shown in Fig. 4.2

are: at entry, 0.043 ± 0.002; at 18 months, 0.0065 ± 0.0009; at 30 months 0.0037 ±
0.0008.

'The confidence bands for the subgroups are wider than those for the entire group
because sample sizes are smaller (see Table 3.1 for information about subgroup sizes).
Here we simply display graphically the total Affect of each characteristic. We have not
presented standard errors and tests of the significance of the total effect but instead
focus on the statistical significance of the net or partial effects in the next section.
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service. A third reason may have to do with the differences among
those leaving active service at the end of the first term compared with
the --cond term or later. If the latter differ in, say, their taste for the
military, then we might see differences in their rates of accession into
the reserves. Again, there may be unmeasured characteristics associ-
ated with having more years of military service that may cause this
result.

Accession is somewhat more likely among those leaving the Active
Army with less than a high school diploma than among those who have
completed high school or have some college (Fig. 4.4). This may reflect
differences in the civilian economic opportunities facing these groups,
differences in the need for extra income, differences in their propensi-
ties to use educational benefits after leaving the service to pursue
further education, and the problems associated with managing both
civilian jobs and schooling. An alternative explanation might be that
individuals with lower educational attainment might be at lower pay-
grades or in low-skill jobs, for which there exist relatively more open-
ings in the reserve components. We examine the effect of relative
economic rewards on accession more directly in the multivariate
analysis presented the next section.

RETURN TO RESERVE SERVICE AMONG RESERVE
SEPARATIONS

Turning to losses from tho reserve forces who subsequently reen-
tered the reserves, we find that accession is lower than among individu-
als leaving the Active Army (Fig. 4.5). Indeed, only about 13 percent
of those lost from the reserves during FY80-FY84 (as compared to 35
percent of the Active Army losses) had rejoined the reserves over this
six-year period.6

However, several factors may alter this conclusion. First, as we
noted above, separation designators were unavailable for the Army
National Guard losses and were coded for only a small fraction of
Army Reserve losses, and so we did not use these data in defining the
eligible pool. If we exclude everyone with a separation code in the
ineligible range, our estimate of cumulative accession over the period
increases by fewer than two percentage points over the rate shown.
But we have no way of knowing whether all individuals with no

6The 95 percent confidence bandt for some selected point estimates shown in Fig. 4.5
are: at six months, 0.019 ± 0.004; at 18 months, 0.054 ± 0.006; at 30 months, 0.071 ±
0.007, for the Army Reserve. For the Army National Guard, these are 0.017 ± 0.003,
0.049 ± 0.005, 0.071 ± 0.006, respectively.
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separation program designator should be classed as eligible to return to
reserve service.

Second, individuals joining a reserve unit in the same month as they
separate from previous service were excluded from our analysis of
reserve losses, although, of course, individuals joining a reserve unit
immediately upon leaving active service are included in that analysis.
We excluded reservists with a break in service of less than a month
because the evidence supported the hypothesis that these individuals
were simply transferring to another reserve unit in another geographic
area or to another reserve component; from the perspective of the
military they are not separations. If we do count these individuals as
losses to the reserves, then also as subsequent accessions, our estimate
of t e cumulative accession over the study period would rise to about
15 percent of losses-about two percentage points higher than the rate
shown

Finally, unlike the Active Army losses, accession among prior reserv-
ists appears not to tail off but to increase over time, so with a longer
time horizon we might find a higher cumulative rate among reserve
losses. This also can be seen by contrasting the accession rates for
sep3.rations from the two reserve components in Fig. 4.6 with that
given in Fig. 4.2 for Active Army losses. In the latter case, the acces-
sion rate Zell dramatically in the first six months and approached zero
for the remainder of the follow-up period. In the former case, acces-
sion rates do fall after six months, but the fall-off is not as dramatic as
with the Active Army losses. Thereafter, among prior reservists, acces-
sion rates remain at a fairly constant level throughout the si:-h ar
follow-up period.6 The finding also means that the break in service is
typically longer for a prior reservist who rejoins the reserves than for a
prior active military individual. The break in service averages 14
months for a prior reservist in contrast to the seven months for a prior
active service individual.7

When we examine the accession rate of reserve losses among reserv-
ists with different amounts of prior military service, we find the
expected result (Fig. 4.7). Here, persons with more years of service are
more likely to rejoin the reserves than those with fewer years of ser-
vice. The highest rates of reentry are among those with 10 or more

6The 95 percent confidence bands for some selected point estimates shown in Fig. 4.6
are: at entry, 0.0047 ± 0.0009; at 18 months, 0.0018 t 0.0006; at 30 months, 0.0017 ±
0.0007 for the Army Reserve. For thc Army National Guard, these are 0.0043 = 0.0007,
0.0024 ± 0.0006 and 0.0020 t 0.0006, respectively.

7If we include reservists with a recorded separation who return to service in the same
month, the average break in service falls to 11 months but is still longer than that for
accessions among prior active duty personnel.
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years of service. We hypothesize that demand constraints among those
with more years of service are less important for individuals with prior
reserve service than for those coming straight from the active force,
since the former are more familiar with reserve service and reserve
units. In addition, the affiliation bonus that might explain the high
propensity to join the reserves among active losses with fewer years of
service was not offered to prior reserve service personnel. Yet a third
reason may be that younger individuals leaving the reserves may
separate for very different reasons than older individuals and these rea-
sons may cause them to be less likely to rejoin.

Education, too, evidences a different relationship with accession
among prior reservists than we found for prior active duty personnel.
Figure 4.8 shows that prior reservists with high educational attainment
are more likely to return to reserve service than those with lower edu-
cational attainment. This may be due to a variety of reasons. We
have not been able to sort out among these data who are eligible to
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reenlist in the reserves. If a higher proportion of those with lower edu-
cational attainment are ineligible to reenlist, then our accession rate
measurements are in error and we do not know whether these patterns
would hold. Another possibility is that individuals with lower educa-
tional attainment may face poorer promotion possibilities and so
choose not to reenter or are discouraged from doing so by the reserve
components. Alternatively, the- may face more severe employer con-
flicts in carrying out their reserve duties than those in better civilian
jobs.



V. MULTIVARIATE ANALYSIS

INTRODUCTION TO THE MULTIVARIATE ANALYSIS
The figures given in the previous section show the total effect of a

characteristic and all other characteristics correlated with it on acces-
sions among individuals with prior military service. To estimate the
joint effect of the characteristics on accession, we fit a Cox propor-
tional hazards model, described in Sec. III. The model has two types
of explanatory variables: (1) baseline characteristics of the individual
at the time of separation from military service include the individual's
age, years of previous military service, prior military training, and edu-
cation; (2) measures influencing the return to reserve service rather
than a civilian secondary job include reserve drill pay, affiliation
bonuses, the civilian wage rate, and the civilian unemployment rate.
The relative returns from the alternative choices may change over
time, and we assume that these influence the reservist's decision about
whether to return to military service.

A model in which the covariates change over time implies, in princi-
ple, a three-dimensional data set with measurements on the time-
varying covariates for each individual at each point in time.1 The
amount of data to be processed, and hence the cost of estimating the
model parameters, increases with the number of individuals in the sam-
ple and with the number of points at which measurements on the
time-varying covariates are taken. Because of the expense of fitting
the proportional hazards model with time-varying covariates, we have
estimated the model using data on a 25 percent random subsample 2 of
our full analysis sample, constituting 2,558 individuals who separated
from Active Army service and 3,223 individuals who left reserve service
over the time period.3 We have also limited our measurement of the
time-varying covariates to each anniversary date.

We checked the estimates that we obtained from the subsample by
fitting a model on the full analysis sample using measures of the pay

'With time-varying covariates, the accession rate function is given by
h (t;x,) - ho(t)exp (bx,), where xt denotes the characteristicq of the ir:dividual at time t.

2This is a straight 25 percent random subsample, not a 25 percent subsample of each
stratified cell.

"We exclude from the multivariate analysis individuals who do not reside in one of
the 50 states or on whom we are missing information about the home residence, because
we are unable to attribute measures characterizing the civilian economic opportunities to
these individuals. This reduces our analysis samples by 3 percent.

23
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and unemployment variables taken only at the time of separation.
This procedure measures with error the returns from the alternative
options that the individual faces at each decision point. If we assume
that the error in measurement is random, our estimate of the effect of
the pay and unemployment measures will understate the true effect.
We present both the full-sample and subsample estimates in the tables
that follow.

The military pay at each anniversary is calculated based on reserve
pay schedules and the personnel system data about paygrade and years
of experience at each anniversary. The civilian wage rate and unem-
ployment rate are those for the individual's home state during the
quarter in which the anniversary occurs. In the model for accessions
among those with prior active duty service, we use an indicator variable
for whether the individual is eligible for an affiliation bonus. In the
full-sample estimate, the indicator variable takes on the value 1 for any
individual who separated from active service in FY81 or later (after the
authorization of affiliation bonuses) who had a remaining military ser-
vice obligation at the time of separation. This variable, however, is
also time dependent because the bonus is available only to those who
join the reserves at the time of separation from active duty. In the
model with time-varying covariates, then, the affiliation bonus indica-
tor takes the value 1 for eligible individuals during the first three
months after leaving service and is 0 for all ineligible individuals and
for any decision point later than three months after separation.

In the proportional hazards model, we assume that the effect of a
change in any covariate is a shift in the accession rate that is constant
over time. However, we hypothesized that individuals leaving active
service might respond to incentives to join the reserve services in a dif-
ferent way after they had made a successful transition to civilian life
than they would during the transition. Consequently, in the model
with time-varying covariates we interact the measures of military pay,
civilian pay, and unemployment with an indicator variable for whether
the decision point is or is not within six months of separation from ser-
vice. We also include the interaction between time and the economic
factors in fitting the model for decisions of prior reservists as well as
those with previous active service, because inclusion of the interactions
provides a test of the proportional hazards assumption for the key
economic variables.

We interpret our results as supply responses. Over this time period,
reserve units were not fully manned and as such, demand should not be
a constraining factor. However some of our results are consistent with
the hypothesis that certain groups may have faced demand constraints
at certain times, although there is no overwhelming evidence to
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support this. If this is true, then we have not correctly identified a
supply response and our estimates of price elasticity of supply may be
biased.

RESULTS

The estimation results for the Active Army separations are given in
Table 5.1; Table 5.2 contains the estimates for individuals leaving
reserve service. In addition to the coefficient estimates and their t-
values, we present the multiplicative factor defined as exp(#), where P
is the estimated coefficient. For the measures of reserve pay, civilian
pay, and unemployment rate, the multiplicative factor gives the propor-
tional shift in the accession rate associated with a one dollar increase
in pay or with a one percentage point increase in the unemployment
rate. For the other characteristics, the multiplicativa factor shows the
shift in the accession rate for an individual with thE particular charac-
teristic (e.g., with less than four years of military service at separation)
relative to that for an otherwise similar individual with the reference or
omitted value for that characteristic (e.g., exactly four years of service
at separation).

Effects of Military Compensation

Policymakers can affect reserve manpower levels either by changing
the basic pay rate or by offering bonuses. Increases in the reserve pay
rate appear to significantly increase accession among both prior active
duty personnel and those with prior reserve service. The multiplicative
factor for the baseline reserve pay in the model for active duty person-
nel (Table 5.1) shows that a one dollar increase in pay increases the
accession rate at any point in time by about 9 percent; at the mean
drill pay rate of $18.50, this is an elasticity of supply with respect to
reserve pay of 1.6. For prior reservists (Table 5.2), the effect of an
increase in reserve pay on accession is smaller, though still signifi-
cantly different from zero. Using the baseline pay rate, a one dollar
increase in pay increases accession by about 2 percent; at the mean
drill pay rate of $18.50, this is a supply elasticity of 0.36. 4

Among losses from both the active force and the reserve force,
higher rates of pay appear to influence the decision to join or return to

4'These results exclude reserve losses who return to reserve service in the same month
as they separate from previous service. Similar results concerning the effect of economic
and demographic chara.teristics on the accession rate are obtained if these losses are
included in the analysis. For example, the supply elasticity is estimated to be 0.54 if
losses who immediately return are included in the results.

A
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reserve service more among those who have recently left military ser-
vice than among those who have been out of service for more than six
months. This may be because those who have just left service have
more information about military pay levels than do those whose con-
tacts with the military are more distant. Among active separations, the
supply elasticity with respect to military pay using the time-varying
results is estimated to be 1.55 in the first six months after leaving ser-
vice, and falls to 0.51 thereafter. For reserve losses, the time-varying
results yield an estimate of 0.96 for the supply elasticity in the first six
months and 0.32 thereafter.

These supply responses and the multiplicative factors give the effect
of a pay increase on the accession rate at any point in time, not the
cumulative effect over time. Using the Kaplan-Meier nonparametric
estimate of the hazard function described in the previous section as the
baseline or reference function, we can use the Cox regression results
given in Tables 5.1 and 5.2 to estimate the cumulative effect of a
change in compensation over a specified period of time. We consider
how a 10 percent increase in drill pay (from $18 to $19.80) would affect
the expected number of accessions from a loss cohort over the first
year based on the estimates from the model with time-varying covari-
ates. Among active duty separations, a 10 percent wage increase would
raise the proportion joining sometime within the year by 11.7
percent-an increase of almost 29 accessions per 1,000 separations.
For losses from the reserves, that wage increase would increase acces-
sions 7.6 percent within a year-an increase of only a little more than
three individuals per 1,000 reserve separations.

The affiliation bonus for prior active duty personnel is associated
with a large increase in the likelihood of joining the reserves.5 We esti-
mate that the bonus offer in the full sample analysis would increase
accessions at any point by over 40 percent. In the full sample analysis
we assume that the bonus offer has a proportional effect on the acces-
sion decision at any point in time. However, since the bonus is avail-
able only to those who join the reserves immediately upon leaving
active service, we expect the effect of the bonus to apply only in the
early months after separation and hence the full sample analysis would
lead us to understate the effect in the early period. Indeed, when we

5A member serving on active duty with fewer than 180 days of active duty obligation
remaining, but who has a military service obligation upon release from active service,
may receive a bonus equal to $50 multiplied by the number of months of remaining ser-
vice obligation, provided he is qualified in a designated military specialty and there is a
vacancy at his grade level. If the individual has 18 months (or fewer) of obligation
remaining, the bonus may be paid in a lump sum. Otherwise, half the bonus is paid at
the time of enlistment, and the remainder on the fifth anniversary of his original enlist-
ment or call to active duty.
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limit the bonus offer only to the first quarter, the estimated effect is
higher; the bonus offer increases accessions at any point in the first
quarter after separation by over 60 percent. Using the time-varying
results to estimate the cumulative effect of offering a bonus over one
year, we estimate that the bonus would increase accessions among eli-
gible individuals by about 30 percent-an increase of 74 individuals per
1,000 eligible separations.6

Because our study is observational and not an experimental test of
pay variation, our ability to generalize our estimates of the effects of
changes in military compensation on accession to predict what would
actually occur if policy was changed is limited. The sources of varia-
tion in pay in our data are cohort, years of military service, and pay-
grade. Our results control for the former two effects, so the effect that
we attribute to changes in military pay is due primarily to differences
among individuals in paygrade. Controlling for other characteristics
such as education, length of service, and sc forth, individuals at higher
paygrades have had a more successful military promotion history than
otherwise similar individuals who are at lower paygrades. The former
might reasonably expect a more successful military future than the
latter and differences in expectations may be the real factor influencing
the accession decision. That is, the unmeasured characteristic
"expected future military opportunities" is related to both paygrade and
accession and we attribute the effect of this characteristic on accession
to an effect due to military pay.

Similar problems arise in the estimate of the affiliation bonus.
Here, the estimated effect is due to differences in the accession rates of
individuals in different cohorts-those entering before the bonus was
offered and those entering after. Although we include cohort indica-
tors, it is possible that we attributed confounding factors changing over
time to the bonus effect. For example, the bonus authorization signals
an increased effort by the military to attract those leaving active ser-
vice to continue their military service in the reserves. If this effort also
affected recruiting emphasis and efforts, a part of the estimated bonus
effect may be attributable to other nonfinancial efforts to recruit prior
active personnel. Without controlled experiments, it is difficult to
accurately estimate the effects of changes in bonuses and other forms
of compensation.

sThis is an estimate of the increase for individuals who separate with a remaining ser-
vice obligation and so are eligible to receive an affiliation bonus if they do join the
reserves. The increase in the accessions among a full loss cohort would be smaller
because some of the individuals are not eligible for the bonus.
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Rffects of Civilian Economic Conditions

Using the baseline measures of civilian opportunities, we obtain esti-
mates of the effects of these characteristics on accessions among active
duty separations that are opposite in sign to our hypotheses: Higher
wage rates are estimated to be related to higher accession rates and
higher unemployment to be related to lower accession rates. The
results with the time-varying covariates, however, suggest an explana-
tion for this finding. In the months just after leaving active service
while the individual is making the transition into the civilian economic
environment, the opportunities facing the individual do seem to work
in the hypothesized direction in affecting the decision about reserve
service. The effect of an ir crease in the civilian wage is to lower the
likelihood of joining the i .serves; an increase in unemployment raises
the likelihood of joining the reserves. These effects, however, are small
and not statistically different from zero.

It is only after the transition to civilian economic life is accom-
plished (as represented by a six-month period of separation), that the
civilian economic conditions appear to have a perverse effect. We con-
jecture that in tae post-transition period, a high wage and low unem-
ployment are proxies for a "sellers" market for labor. In good
economic times, there is increased competition among employers for
labor. In these circumstances, workers may find that employers are
more accommodating in allowing employees to carry out their reserve
service obligations if they do join the reserves. That is, higher civilian
wages and l3w unemployment are acting as proxies for employer atti-
tudes toward reserve service. The importance of these attitudes in
decisions that individuals make about continuing reserve service is
documented in Grissmer, Buddin, and Kirby (1989).

However, the civilian wage and unemployment rate that we use
measure with error the civilian opportunities facing any particular indi-
vidual because the variables do not take into account the individual's
skills and training. It would be preferable to use wage and unemploy-
ment measures that adjust for education or occupation as well as home
residence, but such data series are not available. The measurement
error will bias the coefficient estimates on the civilian pay and unem-
ployment variables. Unfortunately, the usual econometric errors-in-
variables result that the coefficient will be attenuated may not hold
here. This is because the errors in measuring the civilian opportunities
facing the individual cannot be assumed to be random, but are likely to
be correlated with other covariates in the model such as education. As
a result, the direction of bias in the coefficients on the measures of
civilian economic conditions is uncertain.7

7For a discussion of the effects of measurement error on coefficients in multivariate
regression under a variety of Lssumptions regarding the nature of measurement error, see
Marquis et al. (1981).
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Among losses from the reserves, the civilian economic measures also
obtain different signs in the time period just after separation and in
the later period. However, the estimated effects are small and not sig-
nificantly different from zero. Surveys of reservists' attitudes toward
reserve service have indicated that serving the country, pride in accom-
plishment, and retirement benefits are mentioned more often than
current economic motivations as reasons for continuing reserve service
(Grissmer, Buddin, and Kirby, 1989); presumably these factors also
w igh heavily in prior reservists' decisions to return to service.

Effects of Individual Characteristics

Among active force separations, increasing age and years of active
service decrease the likelihood of joining the reserves. The relationship
holds for both the full-sample estimates and the 25 percent subsample
but the effects are statistically significant only in the former.8 We
hypothesized in Sec. II that these characteristics would be related to
increases in accession because the perceived value of military retire-
ment benefits increases with age and military experience. However, in
the descriptive analysis we offered some explanations for the finding:
(1) Demand constraints make it difficult for older individuals and those
at higher paygrades to find openings. (2) The separation decision by
an individual who did reenlist in active service after finishing one term
but who does not continue until retirement may signal his perception
that promotional opportunities are limited or a dissatisfaction with
military service that makes reserve service unlikely.

In the full-sample analysis, those with a high school diploma appear
to be less likely than those without a degree or those with advanced
education to join the reserves, though this result is not obtained in the
subsample. Surprisingly, however, decreasing aptitude test scores are
associated with increasing likelihood of joining the reserves among
Active Army separations. It may be that these individuals tend to be
in the low-skill jobs for which there is a high demand in the reserves.
Again, this may be a selection effect. We are examining accession
among individuals who were classed as eligible active separations.
Those with lower aptitude scores who perform successfully in the mili-
tary, and so are released with satisfactory performance designation,
may be successful because they have a strong taste for military service.

sThe chi-squeze statistics represent the effect of deleting the explanatory variable
from the model. Those presented fot the subsample come from fitting the proportional
hazards model using the baseline values of the pay and unemployment variables rather
than allow;ng these characteristics to vary over time. This was done because of the high
cost of estimating the model with time-varying characteristics.
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Another explanation for this finding is that education and aptitude are
correlated with the individual's specific opportunities in the civilian
market that we cannot capture with our aggregate unemployment and
wage measure; those with less education and lower aptitude have fewer
civilian opportunities and so are more likely to join the reserves.

Significant differences exist among individuals with different mili-
tary skill training in the likelihood of joining the reserves. These may
reflect differences in the relative opportunities in the civilian and mili-
tary sectors available to individuals in the different specialties. Alter-
natively, they may reflect demand constraints. For example, Table 5.3
contrasts the distribution of skills among the loss cohorts with the dis-
tribution of positions in the reserves based on the unit data on person-
nel for the period FY79-FY85 described in Sec. III. The likelihood of
joining the reserves is lowest among active separations with skill train-
ing in electronic equipment repair (Table 5.1), precisely the skill class
where the supply of skills, relative to the number of reserve positions,
is highest. By contrast, accession is most likely among individuals
trained as health care specialists or in support and administration
skills where the number of reserve positions, relative to the supply of
active separations trained in the skills, is high.

It is possible to examine how likely is the hypothesis of demand con-
straint by contrasting the sign of the coefficient for a given occupation
in the accession analysis (which measures the likelihood of accession

Table 5.3

SUPPLY AND DEMAND OF RESERVE OCCUPATIONS

Percent Ratio
of Active Percent Supply

DoD Occupation Group Army Loss of Reserve to
One-Digit Grouping Cohorts Positions Demand

Infantry, gun crew 27.2 26.7 1.02
Electronic equipment repair 4.7 2.4 1.96
Communications/intelligence 11.3 6.7 1.69
Health care specialists 6.4 7.1 0.90
Other technical specialists 2.3 2.2 1.04
Support/administration 13.2 18.2 0.73
Electrical/mechnical repair 17.7 17.2 1.03
Craftsmen 2.9 4.7 0.62
Service/supply handlers 14.3 14.8 0.96
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relative to infantry) and the difference between the supply and demand
ratio shown in Table 5.3 as contrasted with the ratio for infantry. If
the two signs are different, as they are for seven of eight occupations
for the Active Army cohort accession model, this suggests evidence of
demand constraints. However, for the reserve accession model, only
three of eight signs are consistent with such a hypothesis. The evi-
dence is thus mixed and suggests that what we are measuring may not
be supply.

Among reserve separations (Table 5.2), increasing years of military
service are associated with an increase in the likelihood of returning to
reserve service. This accords with our hypothesis concerning the per-
ceived value of military retirement benefits, and as we noted in Sec.
III, demand constraints are less a factor among prior reservists who are
familiar with the system and have contacts within the reserve system;
these individuals can find an opening if they wish to return.

Prior reservists with less than a high school diploma are less likely
to return to reserve service than those with more education. Other
research has shown that lower education is also associated with a
higher rate of early attrition among first-term enlistments in the
reserve (Grissmer and Kirby, 1985, 1988) so the pool of prior reservists
with low educational attainment may include a higher fraction of indi-
viduals who found military service not to their liking than other educa-
tion groups or who were encouraged to leave early because performance
was inadequate. Recall that our prior reservist pool is not restricted on
the basis of separation status as is the case for the prior active pool
that we study.

By contrast, there appears to be a tendency for decreases in aptitude
scores to be associated with an increase in prior reservists' likelihood of
returning to service, although the effect is not statistically significant.
Again, this may represent individual specific civilian opportunities.
Military occupation is not a factor in return to service among prior
reservists, except that those who are not occupationally qualified are
much less likely than others to return to the reserves.

Among both prior active duty and prior reserve personnel, the rate
of accession increases over time; accession rates among the most recent
loss cohorts are significantly higher than among the earlier cohorts.
For the prior reservists, accession increases in each loss cohort; for
active duty personnel, there is not a strictly monotonic relationship
between loss cohort and accession, although accession rates have
steadily increased since the 1982 cohort. Several factors may have
played a role in causing this trend. First, as we pointed out above,
there was a dramatic growth in both authorized and operating strength
of the reserves during this period. Indeed, the Army Reserve grew by
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almost 50 percent from FY80 through FY86 and the Army National
Guard grew about 22 percent over this same time period. The Selected
Reserve as a whole increased by a third. Increased demand may have
resulted in aggressive recruiting and counseling by the active and
reserve components targeted toward those reaching the time of separa-
tion. Second, although we have controlled for some financial factors
and incentives, other incentives were introduced over this period that
may be in part a factor in the trend toward greater accession. For
example, the educational assistance benefit was substantially expanded
in FY84. Third, other minor factors such as a change in the overall
attitude toward military service, need for additional income, etc., may
have contributed toward this increase in accession rates. If expanded
benefits and aggressive recruiting are partially responsible for the
increase in accession propensities among different cohorts, then this
suggests that these would be useful policy tools for manpower planners.



VI. RESEARCH FRAMEWORK AND
HYPOTHESES

Whether a pr;or service individual is assigned a reserve job that
matches his prior military skill training has important implications for
training costs and for personnel readiness. If, as we pointed out above,
a large number of prior service reservists need to be retrained upon
entry, because their occupational specialty on entry does not match
their specialty at separation, then the reduction in training costs that
is frequently thought to be a major benefit of hiring prior service
reservists may not actually come to pass. Further, given that a neces-
sary condition for unit readiness is that the individual reservists be
qualified to perform the occupation to which they are assigned, then if
prior service individuals enter an occupation for wh;ch they are not
trained, they detract from unit readiness and require retraining.

Such mismatches may occur for several reasons, the most important
being either a deliberate choice on the part of the individual or lack of
demand. A mismatch between reserve occupation and previous train-
ing may be an individual choice-the individual may wish to learn a
new skill that will be more valuable in civilian life or may want to
change skills to enhance promotion opportunities. Or mismatches may
result from demand conditions-a local unit may not have an opening
in that particular skill.

Enhancing promotion opportunities is likely to be more important
for more senior personnel than for junior personnel, thus we might
expect a greater likelihood of mi3match among those with intermediate
and longer terms of service. On the other hand, acquisition of new
skills to use in civilian life may be relatively more important for
younger, junior reservists. Thus, the effect of years of service on the
likelihood of a skill match is a priori ambiguous.

If individual choice is a primary reason for the mismatch, then indi-
vidual characteristics, including years of service, aptitude test scores,
and sex, are likely to have a greater influence on the likelihood of a
match than demand variables. If demand factors predominate, we
expect a greater likelihood of match if the individual has a skill that is
in high demand by the reserves, or in relatively high demand where the
individual lives.

37



VII. DATA AND METHODS OF ANALYSIS

DATA

The second phase of our analysis addresses the question of whether
individuals with prior military service enter the reserves in the military
occupation for which they were previously trained. The data for this
analysis are a subset of the data described above; we selected losses
from the Active Army or the two reserve components who subsequently
joined the Army Reserve or Army National Guard during our study
period.' Since our focus in this analysis is on skill match, we neces-
sarily exclude from the database any individual on whom information
is missing about the skill at separation from previous service or at
entry. This excluded less than 1 percent of individuals with previous
active service and about 5 percent of those with previous reserve ser-
vice.

We also selected a sample of all cases to carry out the occupational
match analysis. We selected a 1 in 10 sample of individuals leaving the
Active Army who joined the Army Reserve or Army National Guard
and a 1 in 5 sample of individuals leaving one of the Army reserve
components who returned to reserve service. Our samples were
selected to ensure demographic representation of the population using
the same stratification techniques described abov-. for the selection of
the accession analysis samples. Our analysis sample consists of 14,176
prior active duty personnel who joined one of the Army reserve com-
ponents, an"' 9,795 reserve losses returning to reserve service during
the study pex..)d.2

We supplemented information from the matched military separation
and reserve gain files with measures intended to characterize the
demand side of the picture. These measures were developed using data
on units from a variety of sources. The Defense Manpower Data
Center constructed a unit file from the Reserve Components Common
Personnel Data System (RCCPDS) records that provided a count of
the number of personnel serving in particular military occupational

1Our accession rates include all accessions into any reserve component. We restrict
our analysis here to those entering one of the Army reserve components because of
diffe aces in the military occupational skill codes across services.

2As in the accession analysis, we ezcluded reservists who rejoined a reserve unit in
the same month that they separated. We also report how our analysis of skill match is
changed if these individuals are included in the sample; including these individuals, our
analysis sample of reserve losses returning to reserve service is 13,101 individuals.
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specialties in that unit. These data span FY79-FY85. A second file
contained unit location information which, when matched by the Unit
Identification Code (UIC), gave us the state, county, and zip code of
the units. A third file, obtained from FORSCOM, contained data on
authorizations and actual strength completed during annual training.
Although these data cover 1979-1984, the coverage of units is sadly
incomplete. Using these files, we aggregate the unit data for all Army
Reserve and National Guard units in each county, and link the con-
structed measures to the records for the individual reservists using the
county in which the individual we study resides (derived from informa-
tion about the home zip code in the gain record).

One constructed measure is based on the distribution of reserve per-
sonnel by occupational specialty using data for 1979-1984 on the actual
number of personnel in each military occupational specialty. We com-
puted the average number of personnel in service in the county in each
occupational specialty over the period, and from these counts calcu-
lated the average share of all reserve positions in the county that are
associated with each occupational specialty (measured at the one-digit
DoD occupation code level). To each individual's record, we link infor-
mation about the share of reserve slots in the county associated with
the individual's occupational specialty at the time of separation from
previous service. If there were no reserve units for any of the years
1979-1984 in the county in which an individual reservist lived, we
matched the constructed measure for closest county (based on geo-
graphic coordinates) with that individual's record; a match based on a
nearby county was necessary for about 2 percent of individuals. This
measure allows us to test the hypothesis that the likelihood of skill
match will be greater for individuals in areas where the demand for
their particular skill, as measured by the share of reserve positions in
the occupational specialty group, is higher than for individuals in other
areas.

A second measure is derived from the FORSCOM data. Using
records for 1979-1980, the years in which we appear to have the least
amount of missing data, we compute the average number of actual per-
sonnel and the average number of authorizations in each unit for the
period and then calculate the average fill rate for the county as the
ratio of the aggregate of actual personnel for all units in the county to
authorized personnel. Recording of these forms, however, is quite
incomplete and we do not have data for all units. We use whatever
data we have to construct a measure for the county. Even so, we
obtain measures of fill rates in the county that can be directly matched
to the county of residence for only 20 percent of the individuals.
Because the coverage in this unit file is so incomplete, we believed that



40

using information on a nearby county would introduce too much error.
Therefore, we analyze the relationship between the measure of fill rate
and skill match for the restricted sample of individuals where a match
was possible.

METHODS OF ANALYSIS

We measure the skill match by comparing the PMOS-the skill for
which the individual is trained or the most significant skill held by the
individual-at the time of separation from the military with the
DMOS-the skill that the individual is actually working in-at entry
into the reserve. To assess the degree of congruence between individu-
als' skill and their reserve assignment, we developed the following
hierarchical measure:

1. A perfect match is assigned if the PMOS and the DMOS
agree.

2. A second-order match is assigned if the PMOS and the
DMOS differ, but both belong to the same DoD occupational
subgroup (three-digit grouping). For example, an individual
with skill training as a SATCOM microwave communications
chief (PMOS 29T) serving as an automatic test equipment
operator/maintainer (DMOS 39B) would be classed as a
second-order match, since both skills are included in the DoD
occupation group of Radio Code (201).

3. A third-order match is assigned if the PMOS and DMOS are
classified in the DoD occupational group (two-digit grouping)
but the DoD subgroups differ. For example, if our individual
trained in PMOS 29T is assigned in reserve service to perform
as a multichannel communications equipment operator
(DMOS 31M, DoD occupation group 202 Non-Code Radio);
both of these occupations are DoD occupations of Radio and
Radio Code (20).

4. A fourth-order match applies when the PMOS and DMOS
agree only at DoD occupational area (one-digit grouping).
This level match would apply if the individual trained in
PMOS 29T is assigned to duty as a communications systems
supervisor (DMOS 31Y, DoD occupation 260). The PMOS
and DMOS agree at the one-digit DoD classification of com-
munications and intelligence.

5. A nonmatch occurs if the PMOS and DMOS do not agree
even at the DoD occupational area.
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We present a descriptive analysis of skill match based on this mea-
sure in Sec. VIII. We show that for most recruits the duty occupation
at reserve entry either matches the previous skill training at the MOS
classification level, or there is not a match even at the occupational
area level. Second-, third-, and fourth-order matches occur infre-
quently. For our multivariate analysis of factors related to the likeli-
hood of a match, therefore, we study a dichotomous match classifica-
tion that assumes the value 1 if the PMOS and DMOS agree and 0
otherwise.

We use logistic regression to analyze patterns of match. The model
specification is:

ln{PR (match = 1)/PR (match .. 0)} = X0,

where X are characteristics of the recruit and the demand environment
facing the recruit, and f are the coefficients to be estimated. We
present our estimate of the net effect of a characteristic, that is, the
effect of that characteristic holding all other variables constant, by
comparing the probability of assignment at accession to the military
occupational skill for which training was previously received for two
recruits who differ on the characteristic under study but otherwise have
the same values for all other characteristics.

Net effects are useful for informing about characteristics that seem
most influential in the likelihood of a match. The net effect, however,
does not give the complete picture as to how skill match differs
between groups if there are other characteristics that are correlated
both with the particular characteristic of interest and with the likeli-
hood of a match. To see the total effects of characteristics of interest
taking into account the effects of correlatel variables, we estimate the
probability of skill match for each individual in the sample based on
his characteristics and the fitted model. The total effect is seen by
comparing the average probability for all persons in subgroups defined
by the differing values of the characteristic under study.



VIII. RESULTS

PATTERNS OF SKILL MATCH

Ideally, individuals with prior military service who join the reserves
would be assigned to a job that uses the military skill for which they
were previously trained. Failure to make this match has important
implications for training costs and for personnel readiness. The degree
to which this ideal is achieved is shown in Table 8.1. Only slightly
more than 40 percent of prior service individuals join or rejoin the
reserves in the military skill in which they were trained; the match is
somewhat higher for those previously in reserve service than those
coming from the active forces but the patterns are similar.1

Surprisingly, less than 20 percent of accessions are assigned to a skill
closely related to the one in which they were trained to serve as mea-
surmd by a match at the DoD occupational area or better but not an
exact skill match. As a result, almost 40 percent of individuals are
assigned to a reserve job that is not even in the same, occupational area
for which they received prior training. This poses a significant retrain-
ing burden. Most prior service individuals are retrained on the job,
which takes considerable time. Other RAND research has estimated

Table 8.1

SKILL MATCH AT LOSS AND ACCESSION BY TYPE OF PRIOR SERVICE
(In percent)

Reserve Losses
,ctive

Army National Army
Match Level Reserve Guard Losses

MOS match 45.0 43.7 40.1
DoD occupational subgroup (3 digit) 6.2 4.8 5.1
DoD ocuupational group (2 digit) 2.9 2.5 3.1
DoD occupational area (1 digit) 8.8 7.8 9.0
No match 37.1 41.2 42.7

Sample size 3,961 5,782 14,176

'The reported results exclude prior reservists who rejoin a reserve unit in the same
month that they separated. The distribution of the match variable is quite similar if
these individuals are included.
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that retraining times for prior service individuals average about 10
months.

The likelihood of a skill match at accession varies according to the
skill that the individual holds (Table 8.2). Fewer than a third of indi-
viduals trained in combat skills in the active forces are assigned to the
same skill when they enter the reserves-a lower rate of match than
average. In contrast, the likelihood of match is slightly higher than
average among prior reservists trained in combat skills. Except for
health care specialists (area 3), individuals trained in high-skill non-
combat jobs are less likely to be assigned to that skill in the reserves
than are individuals in low-skill noncombat jobs. This may represent
demand constraints or relatively greater increases in number of autho-
rized positions in certain skills over time; since only about 11 percent
of reserve positions are in DoD occupational areas 1, 2, and 4 (see
Table 5.3), the likelihood that the individual will find a local unit that
uses his or her skill may be low. In addition, a specific skill in a high-
skill area may not substitute for a related skill. Assignment to a

Table 8.2

SKILL MATCH AT LOSS AND ACCESSION BY DOD OCCUPATIONAL CODE AT LOSS

Combat High-Skill Noncombat Low-Skill Noncombat

Match Level Area 0 Area 1 Area 2 Area 3 Area 4 Area 5 Area 6 Area 7 Area 8

Active losses
MOS match 30.6 30.4 31.1 606 40.8 52.6 35.5 35.2 52.7
3-digit DoD code 4.1 4.9 5.2 11.9 3.2 6.1 8.0 4.0 0.1
2-digit DoD code 0.4 2.3 1.6 3.2 1.1 6.0 8.9 0.6 0.7
1-digit DoD code 15.1 5.1 5.2 5.0 1.7 12.0 7.0 2.0 4.3
No match 49.8 57.3 56.9 19.3 53.3 23.3 40.6 58.2 42.3

(N) 4,029 487 1,604 960 289 2,014 2,431 349 2,013

Reserve losses
MOS match 49.5 30.0 39.1 48.1 39.4 38.8 37.0 41.3 52.3
3-digit DoD code 5.9 5.3 5.5 13.9 6.9 6.5 4.5 3.4 0.6
2-digit DoD code 0.1 1.0 0.8 2.9 2.3 5.4 7.5 3.2 0.3
: digit DoD code 8.4 4.3 5.7 5.6 1.4 16.7 7.6 3.7 3.5
No match 36.1 59.4 49.0 29.6 50.0 32.6 43.4 48.4 4-&.3

(N) 2,760 209 671 631 217 1,798 1,530 413 1,566

NOTE: Area 1-Electronic Equipment Repairmen; Area 2-Communications/Intelligence Spe-
cialists; Area 3-Health Care Specialists; Area 4-Other Technical Specialists; Area 5-Functional
Support and Administration; Area 6-Electrical/Mechanical Equipment Repairmen; Area 7-
Craftsmen; Area 8-Service and Supply Handlers.
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closely related area among those who are not matched to the same
MOS is less likely in the high-skill jobs than in at least some of the
lower-skill occupational areas.

The reserve assignments of individuals who are not matched even in
the same occupational area for which they received previous training is
shown in Table 8.3. Most of these individuals enter a low-skill non-
combat job, as we would expect, because these jobs account for about
half of the reserve positions. In addition, mismatches between prior
skill may be an individual choice-the individual may wish to learn a
new skill that will be more valuable in civilian life or may want to
change skills to enhance promotion opportunities. Assignment to com-
bat and high-skill noncombat jobs are also in line with the number of
reserve positions in these areas.

MULTIVARIATE ANALYSIS

Mismatches between separation and entry assignment skills may
thus be the result of individual choice or demand conditions. To inves-
tigate which factors do predict skill match, we fit a logistic regression
to explain the likelihood of a match. Because most matches that do
occur are matches in the same MOS, the dependent variable in this
analysis is the dichotomous classification that takes the value 1 if the

Table 8.3

DUTY ASSIGNMENT FOR THOSE IN DIFFERENT OCCUPATION
AREA AT LOSS AND ENTRY

Exit Skill Level

Accession Duty High-Skill Low-Skill
Assignment Combat Noncombat Noncombat

Prior active service individuals
Combat 0.0 23.2 30.5
High-skill noncombat 23.4 18.5 21.0
Low-skill noncombat 76.6 58.3 48.5

Total 100.0 100.0 100.0

Prior reserve service individuals
Combat 0.0 22.2 29.0
High-skill noncombat 26.6 18.8 24.0
Low-skill noncombat 73.4 59.0 47.0

Total 100.0 100.0 1.-0
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individual is assigned to a reserve position in the same MOS for which
prior training was obtained, a 0 otherwise. That is, assignment to a
related area is treated as a nonmatch in this analysis.2

Net Effects of Characteristics on Skill Match

The skill match results for individuals with prior active duty service
are given in Table 8.4; for those with prior reserve service the results
are given in Table 8.5. In addition to the regression coefficient and
tests of the statistical significance of the coefficients, the final column
in each table shows how the predicted probability of a skill match
varies according to the characteristic under study. The predictions are
for a reference individual in all characteristics except the particular
characteristic under study. The reference individual has four years of
military service, an AFQT category score of III, is male, not black, in
loss cohort FY79, trained in a combat skill, lives in an area where 22
percent of the reserve positions are in his or her trained skill area, and
joins the reserve within six months of separation from prior service. In
the active model, the reference individual joins the Army Reserve. In
the reserve model the reserve component variable is prior component
rather than the component subsequently joined because most individu-
als return to the same component; the reference individual previously
served in the Army Reserve. By comparing the predicted probabilities
for two individuals who take on the reference characteristics on all
variables save one, we can see the net effect of the characteristic under
study controlling for all other characteristics.

Among those with prior active service, skill matches appear to be
lower for those with seven or more years of service than for individuals
with fewer years of military service. The more years of service the
higher the paygrade, and as we noted above there are few reserve slots
at these high levels. Thus demand constraints on finding a position in
the trained skill may be particularly binding for these individuals.
Because on-the-job training costs increase with paygrade, the higher
on-the-job training needs among those with greater military tenure at
the higher paygrades compared with those with fewer years of previous
service is particularly costly to the military. For prior reservists we
also see that skill match is related to length of prior service; in this
case those with fewer than four years of service are the most likely to

2We also fit models (not shown) in which a match was considered to have been
achieved if the individual was assigned to any job in the gamo occupational area (DoD
one-digit code). Though the level of match is obviously higher in this latter case, the
relationship between the likelihood of a match and the characteristics used to explain the
match was essentip!ly the same.
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Table 8.4
SKILL MATCH AT ACCESSION OF PRIOR ACTIVE SERVICE PERSONNEL:

LOGISTIC REGRESSION PARAMETERS AND NET PROBABILITIES

Regression t- Chi- Predicted
Variable Coefficient Stat. Square Match Rate

Years of military service
Under 4 -0.067 -1.43 7.4 0.341
4 Reference 0.356
5-6 -0.064 -0.84 0.342
7-9 -0.148 -2.06 0.323
10 or more -0.229 -2.16 0.305

AFQT category
Category I 0.171 1.65 3.4 0.396
Category II 0.046 0.94 0.367
Category III Reference 0.356
Category IV 0.033 0.60 0.364

Sex
Male Reference 0.356
Female 0.017 0.25 0.360

Race
Not black Reference 0.356
Black 0.124 3.03 0.385

Lose cohort
FY79 Reference 22.4* 0.356
FY80 0.033 0.53 0.364
FY81 0.109 1.64 0.382
FY82 0.267 4.02 0.420
FY83 0.153 2.44 0.392
FY84 0.200 3.03 0.404

Military occupation at separation 596.0*
Infantry, gun crew Reference 0.356
Electronic equipment repair 0.369 3.27 0.445
Communications/intelligence 0.265 3.69 0.419
Health care specialists 1.388 16.86 0.689
Other technical specialists 0.803 6.03 0.553
Support/administration 0.936 15.19 0.585
Electrical/mechanical repair 0.379 6.49 0.447
Craftsmen 0.507 4.16 0.479
Service/supply handlers 1.096 17.87 0.624

Accession component
Army Reserve Reference 0.356
Army National Guard -0.726 -17.05 0.211

Gap in service 223.4*
6 months or less Reference 0.356
7-12 months -0.550 -10.04 0.242
13-24 months -0.609 -11.07 0.231
25 months or more -0,577 -8.56 0.237

Demand variable:
Proportion county reserve slots in PIOS 1.58 12.01

Predicted match at mean (0.22) 0.356
Prediction at 10% increase (0.242) 0.364

Intercept -0.938 -12.00

NOTES: The chi.square statistic tests the joint effect of all coefficients associated
with a particular characteristic. A chi-square that is significant at p - 0.05 is denoted
by *. The predicted match rate is for an individual with reference values for all charac-
teristics except for the particular characteristic under study. The predicted match is for
a demand variable value of 0.22.
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Table 8.5

SKILL MATCH AT ACCESSION OF PRIOR SERVICE RESERVISTS:
LOGISTIC REGRESSION PARAMETERS AND NET PROBABILITIES

Regression t- Chi- Predicted
Variable Coefficient Stat. Square Match Rate

Year of military service 19.6'
Under 4 0.249 2.45 0.569
4 Reference 0.507
5-6 -0.061 -0.62 0.492
7-9 0.071 0.75 0.525
10 or more 0.126 1.32 0.539

AFQT category 0.4
Category I -0.066 -0.70 0.490
Category II -0.011 -0.22 0.504
Category III Reference 0.507
Category IV 0.001 0.02 0.507

Sex
Male Reference 0.507
Female 0.149 1.76 0.544

Race
Not black Reference 0.507
Black 0.0043 0.09 0.508

Loss cohort 14.80
FY79 Reference 0.507
FY80 -0011 -0.15 0.504
FY81 0.183 2.29 0.553
FY82 0.217 2.73 0.561
FY83 0.072 0.91 0.525
FY84 0.068 0.84 0.524

Military occupation at separation 130.8"
Infantry, gun crew Reference 0.507
Electronic equipment repair -0.312 -1.90 0.429
Communications/intelligence -0.057 -0.61 0.493
Health care specialists 0.183 1.87 0.553
Other technical specialists 0.078 0.52 0.527
Support/administration -0.361 -5.18 0.417
Electrical/mechanical repair -0.277 -3.97 0.438
Craftsmen -0.038 -0.33 0.497
Service/supply handlers 0.368 5.32 0.598

Prior service
Army Reserve Reference 0.507
Army National Guard -0.038 -0.83 0.497

Gap in service 217.4*
6 months or less Reference 0.507
7-12 months -0.204 -3.32 0.456
13-24 months -0.548 -9.05 0.373
25 months or more -0.857 -13.90 0.304

Demand variable:
Proportion county reserve slots in PMOS 2.092 16.18

Predicted match at mean (0.22) 0,507
Prediction at 10% increase (0.242) 0.519

Intercept -0.043 -3.43

NOTES: The chi-square statistic tests the joint effect of all coefficients associated
with a particular characteristic. A chi-square that is significant at p - 0.05 is denoted
by *. The predicted match rate is for an individual with reference values for all charac-
teristics except for the particular characteristic under study. The predicted match is for
a demand variable value of 0.22.
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rejoin in the same skill. In the case of prior reservists, the relationship
is not monotonic and at the highest length of tenure the likelihood of a
match begins to increase relative to those with intermediate years of
service.

The reserves use of individuals' prior training appears to have
improved over time. The rates of skill match were higher for active
loss cohorts from FY81 and later than for the earlier cohorts. Among
prior reservists, match rates for the FY81 and FY82 loss cohorts were
significantly better than for the earler years, but match rates have
declined somewhat for the more recent cohorts.

Significant differences exist in match rates by occupational grouping
as we discussed above. Contrary to expectation, prior active duty per-
sonnel entering the Army Reserve are significantly more likely to be
assigned to their trained skill than those entering the Army National
Guard. Other RAND researchers also observed this but found that
retraining times in the National Guard were shoter than in the Army
Reserve. They conjecture that the National Guard may be more likely
to match individuals to a closely related skill than the Army Reserve.
However, if we fit the model to an alternative definition of a match-
namely, one in which all assignments to the same occupational area
(one-digit DoD code) are considered as a match-we estimate a similar
difference in the likelihood of a match between the components. We
do not find differences in subsequent skill match for reservists who
previously served in the Army Reserve (most of whom return to the
Army Reserve) relative to those who previously served in the National
Guard (most of whom return to the National Guard).

An important result is that skill matches are more like!y among
individuals who return to military service with only a short break than
those with a longer break in service. Among prior active duty person-
nel, skill match rates are about 10 percentage points higher for those
who join within six months of separating from active service than for
others. Among prior reserve personnel, a similar difference is noted.
The shorter the break in service, the less we expect military skills to
degrade and so the fewer refresher training courses we would expect to
be needed assuming that skills are matched. Therefore, a failure to
match skills for those returning after a short break would be especially
costly to the military, in terms of benefit forgone.

We hypothesized above that a skill match would be more likely for
individuals in areas where the demand for their skill, as measured by
the share of reserve positions in the county in the individual's occupa-
tional area, was higher than for other individuals. 3 This measure may

3We also tried a formulation using the number of positions available in each skill in
the county. Similar results were obtained.



49

also serve as a proxy for search costs to the individual, since the cost of
finding a unit with an opening in the skill would be expected to fall if
there are relatively more positions locally in that skill. Indeed, this
variable is significant in explaining the likelihood of a match, but the
absolute size of the effect on predicted probabilities is small relative to
changes in break in service and in skill group.

The other demand measure that we described in Sec. Ill is the fill
rate in the county. Because we were unable to measure all counties'
fill rates, we do not include this demand measure in the results shown
in Tables 8.4 and 8.5 for the full sample. Instead, we included this
measure in a logistic regression model fit using only individuals resid-
ing in counties where we were able to measure fill rate; the full logistic
regression results for this subsample are shown in Appendix A. A
priori it is difficult to predict whether individuals in areas where the
fill rate is high would be more or less likely to join a unit in their
trained skill. When fill rates are high, the individual is less able to
find a unit with an opening in his skill and so may join a unit that
assigns him to an occupation for which he is not trained. On the other
hand, if the measure really reflects demand constraints, areas in which
fill rates are high are likely to be more selective in taking in personnel
and will only accept individuals trained in the skills for which they
have openings. In the logistic regression model for both prior active
duty and prior reserve personnel, the coefficient on the fill rate mea-
sure was positive, supporting the demand constraint hypothesis. How-
ever, in both models the coefficient is very small and did not differ sig-
nificantly from zero.

Total Effects of Characteristics on Skill Match

The net effects indicate which factors are most influential in deter-
mining skill match, but to know whether subgroups of individuals
differ in the likelihood of a reserve assignment in their trained skill, we
need to estimate the total effects of a factor taking into account the
effects of correlated variables. We have calculated the total effects of
the length of time to accession and of years of military service on the
skill match because these effects are particularly important in assessing
retraining cost to the military. The longer the break in service the
greater are expected costs of retraining in the prior skill and so the less
the incremental cost from assignment t a different skill. The more
years of military service, the higher the paygrade and so consequently
the greater the cost of on-the-job training.
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The total effects are calculated by estimating the probability that
each individual in our sample is assigned in the trained skill using the
logistic regression model and the individual's personal characteristics.
We calculate the probability for each subgroup as the average of the
individual predicted probabilities for members of the subgroup. The
total effects are shown in Table 8.6 where we report the average
predicted probability for the subgroup, the standard error, and a t-test
for a contrast with a reference subgroup. The reference subgroup for
tests of total effect of years of service is the group with four to six
years; for the break in service the reference subgroup includes individu-
als who return to military service within six months.

The total effects produce similar patterns to the net effects. Among
prior active duty personnel, there is a decreasing relationship between
the likelihood of skill match and the number of years of military ser-
vice and those with seven or more years of service are significantly (at
10 percent two-tailed test) less likely to be assigned to a reserve job in
their trained skill. Among prior reservists, those who have completed a
single term of service (four to six years) are significantly less likely to
be assigned in their prior skill when they return to the reserves than
are those with fewer or more years of service. For individuals with
either prior active duqy or prior reserve experience, the likelihood of a
skill match at the time of accession is about 15 percentage points
higher for individuals who return within six months than for those who
have a break in service of a year or more.

Table 8.6

TOTAL EFFECTS OF YEARS OF MILITARY SERVICE AND GAP IN SERVICE

Prior Active Duty Personnel Prior Reserve Personnel

Pred. Std. t-Stat. Pred. Std. t-Stat.
Group Prob. Error vs Ref. Prob. Error vs Ref.

Years of service
Less than 4 0.401 0.007 0.39 0.461 0.013 3.55
4-6 0.398 0.005 - 0.404 0.010 -

7 or more 0.373 0.011 -1.87 0.454 0.006 4.43

Gap in service
6 months or less 0.454 0.005 - 0.538 0.009 -
7 to 12 months 0.329 0.010 -10.96 0.484 0.012 -3.71
More than 1 year 0.303 0.007 -16.66 0.366 0.007 -15.42



IX. CONCLUDING REMARKS

Our new results on accession of prior service individuals, along with
our earlier results concerning attrition among prior service reservists
(Marquis and Kirby, 1989), can inform manpower policy in a number
of ways. First, the effective use of recruiting resources requires that
policymakers assess the tradeoff between recruit;ng prior service or
nonprior service personnel, and between recruiting an individual leav-
ing active service or one with prior reserve service. We estimate that
the time between leaving military service and returning to the reserves
is shorter for active losses than for reserve losses. Among the former,
the average break in service is about seven months, whereas for the
latter it exceeds one year. Hence, the on-the-job training needs and
retraining needs and the associated costs should be lower for prior
active duty personnel than for prior reservists, at least when the job
assignment uses the skill training. However, we have shown that
reservists frequently are not assigned to a job that matches their previ-
ous skill. If retraining is required, then the length of the average break
in service becomes a moot point. In addition there may be another
tradeoff to be considered here: Prior reservists have institutional
knowledge and a demonstrated preference for serving in the reserves as
compared to those entering the reserve from active duty. Our earlier
work had also shown that attrition rates tend to be higher among
reservists whose prior military experience was active duty than among
those who served in the reserve, at least for the Army National Guard.

Perhaps the most important policy question we have addressed here
is that of the match between occupational skill at loss and entry; this
has implications for readiness and retraining costs and for the tradeoff
between recruiting prior service or nonprior service personnel. If the
reserves do not use the previous military skill the reduction in training
cost thought to be a concomitant of hiring prior service rather than
nonprior service personnel may not be realized. We have shown that
fewer than half of recruits with prior military service are assigned to a
job in the same skill for which they were previously trained. The
match rate is not substantially higher if we include assignment to jot
in the same occupational area but does increase to about 60 percent. It
is encouraging, however, that skill matches are more likely among indi-
viduals who return to military service with only a short break than
among those with a longer gap in service. The shorter the gap in ser-
vice the less we expect military skills to degrade and so a failure to

51



52

match skills for this group wculd be especially costly, in terms of
opportunity costs. Both individual ar.d demand characteristics affect
the likelihood of match, suggesting at least in part that a failure to
match may result from the individual's choice to receive training in a
different skill, either because of better promotion possibilities or the
more desirable nature of the new skill. It is also possible that high
search costs may cause individuals to settle for something less than
ideal. The evidence in Grissmer, Buddin, and Kirby (1989) that reser-
vists frequently change skills, especially when changing units, supports
both these hypotheses. If individual choice is a factor in' the match,
then restructuring the compensation system in ways that would provide
incentives to reservists to stay in the same skill rather than change
skill may help increase the likelihood of match and MOS qualification
rates (Grissmer, Buddin, and Kirby, 1989). If high search costs are an
issue, then centralizing data on units and positions in such a way as to
be freely accessible to recruiters would help. Another policy that might
be considered is to allow the individual to affiliate long-distance with
units in his given skill. Although the reservist may not .be available for
all drills, he would, however, be able to exercise the skill for which he
was trained.

Second, our results can also help planners proiject the manpower
costs associated with recruiting prior service personnel. The seniority
of these individuals has implications for budgetary costs for both basic
pay and retirement outlays. We find that active losses with short
terms of prior experience are most likely to affiliate, even after control-
ling for financial incentives offered to encourage junior personnel to
affiliate. This finding is reassuring given that the present experience-
mix of the reserve force finds unusually large cohorts in the 10-20 year
of service groups and that current 15-year projections show strong
increases in the number of reservists with greater than 15 years of ser-
vice. There is a real need to keep enlistment and retention rates high
among the more junior force personnel.

Third, our estimates suggest that affiliation bonuses are an effective
mechanism for increasing the enlistment rate among the junior person-
nel leaving active service. We estimate that an additional 74 reservists
are recruited per 1,000 active duty separations when those separations
are offered an affiliation bonus. We also found from our previous work
that the affiliation bonus was effective in decreasing attrition among
those who received a bonus, at least for the Army Reserve.

Fourth, our results suggest that targeted recruiting may have more
effect on accession and retention than changes in the basic military
pay structure. Increases in military pay were associated with increases
in accession among both prior active duty personnel and among prior
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reserve personnel. Among the former, we estimate that a 10 percent
increase in pay would add 29 accessions per 1,000 active force separa-
tions within the first year after leaving active service; an additional
three accessions per 1,000 reserve separations would be expected.
These are statistically significant results, but demographic factors have
a larger absolute impact on accessions. Our analysis of attrition (Mar-
quis and Kirby, 1989) among prior service personnel reached similar
conclusions. For example, recruiting 100 prior service individuals with
high school diplomas into the Army Reserve increases the expected
years of service by more than 50 over a six-year period, as compared
with 100 recruits who have not completed high school (an 18 percent
increcse); similarly, recruiting somewhat older individuals (age 31-35
rather than 26-30) can be expected to provide 40 more years of service.
The effects are smaller in the Guard but still quite substantial. The
combined results suggest that appropriate targeting of recruiting
resources toward groups such as these may increase both the rate of
accession and the length of service.



Appendix

LOGISTIC REGRESSION MODEL OF SKILL
MATCH AT ACCESSION FOR SUBSAMPLE WITH

COUNTY-LEVEL DATA ON UNIT MANNING

This appendix presents the results from the logistic regression to
explain skill match at accession for the subsample of cases for whom
we had county-level data concerning the ratio of actual reserve person-
nel to authorized personnel. There were 2,932 sample cases in fitting
the pr;or active personnel model and 1,979 in fitting the prior reservist
model.
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Table A.1

SKILL MATCH AT ACCESSION OF PRIOR ACTIVE SERVICE PERSONNEL:
LOGISTIC REGRESSION PARAMETERS AND NET PROBABILITIES

Regression t-
Variable Coefficient Stat.

Years of military service
Under 4 0.037 0.37
4 Reference
5-6 -0.013 -0.08
7-9 -0.254 -1.65
10 or more -0.30 -1.38

AFQT category
Category I 0.296 1.37
Category II 0.057 0.56
Category III Reference
Category TV 0.272 1.35

Sex
Male Reference
Female -0.297 -1.96

Race
Not black Reference
Black 0.059 0.66

Loss cohort
FY79 Reference
FY80 -0.005 -0.03
FY81 0.078 0.53
FY82 0.210 1.43
FY83 0.231 1.65
FY84 0.202 1.35

Military occupatiol. at separation
Infantry, gun crew Reference
Electronic equipment repair 0.392 1.50
Communications/intelligence 0.296 1.80

Health care specialists 1.450 8.37
Other technical specialists 1.2247 4.33
Support/administration 1.097 8.19
Electrical/mechanical repair 0.518 4.15
Craftsmen 1.161 4.01
Service/supply handlers 1.088 8.03

Accession component
Army Reserve Reference
Army National Guard -0.770 -8.13

Break in service
6 months or less Reference
7-12 months -0.534 -4.42
13-24 months -0.563 -4.70
25 months or more -0.717 -4.74

Demand variables:
Proportion county reserve slots in PMOS 1.837 5.62
Fill rate (actual/authorized) 0.001 0.82

Intercept -1.108 -5.18
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Table A.2

SKILL MATCH AT ACCESSION OF PRIOR SERVICE RESERVISTS:
LOGISTIC REGRESSION PARAMETERS AND NET PROBABILITIES

Regression t-

Variable Coefficient Stat.

Years of military service
Under 4 0.333 1.44
4 Reference
5-6 -0.059 -0.27
7-9 0.343 1.57
10 or more 0.328 1.49

AFQT category
Category I -0.502 -2.33
Category II -0.139 -1.22
Category III Reference
Category IV -0.013 -0.67

Sex
Male Reference
Female 0.209 1.16

Race
Not black Reference
Black -0.045 0.39

Loss cohort
FY79 Reference
FY80 0.119 0.68
FY81 0.169 0.98
FY82 0.188 1.11
FY83 0.128 0.74
FY84 0.070 0.39

Military occupation at separation
Infantry, gun crew Reference
Electronic equipment repair 0.140 0.41
Communications/intelligence -0.087 -0.41
Health care specialists 0.099 0.45
Other technical specialists 0.216 0.56
Support/administration -0.124 -0.80
Electrical/mechanical repair -0.404 -2.64
Craftsmen -0.453 -1.69
Service/supply handlers 0.172 1.14

Accession component
Army Reserve Reference
Army National Guard -0.082 -0.79

Break in service
6 months or less Reference
7-12 months 0.053 -0.40
13-24 month8 -0.508 -3.72
25 months or more -0.541 -4.10

Demand variables:
Proportion county reserve slots in PMOS 2.137 7.29
Fill rate (actual/authorized) 0.001 1.03

Intercept -0.742 -2.53
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